Aim Aim: Social media has transformed the interaction between healthcare professionals and consumers, yet research of its use in dietetics is limited. The aim of this study was to investigate the influence of dietetic user networks on use of social media and test the applicability of a social media metrics tool to determine influential users.
Introduction 1
Social media is a form of participative Internet use that allows users to create and share 2 content via social networking services (Twitter, Instagram, Facebook), collaborative 3 content development (wikis, blogs) and advanced networking (Second Life, podcasts) . 4 Unlike read-only Internet, social media allows for exchange of information which offers 5 a platform for healthcare professional and consumer interactions. 1, 2 Social media 6 platforms are the predominant lenses through which disease treatment and prevention 7 communications are viewed. 3 Early studies suggest that the growing use of social 8 media 4 had a strong impact on dietitians with reduced demand for dietetic services. 5 9 Thus, it is imperative for dietitians to understand the opportunities for social media and 10 related challenges for this method of communication.
11
Studies of health professionals' use of social media have been conducted evaluating its 12 use in facilitating communication. 6, 7 In the medical profession the concept of e-13 professionalism the "attitudes and behaviours that reflect traditional professionalism 14 paradigms… manifested through digital media" 8 emerged from these evaluations with 15 the rise of social media. Concern was raised with regard to the impact of messages to 16 the public and patients, the application of professional medical practice to an online 17 environment and reflection of unprofessional content on the profession overall. 9 These 18 concerns have been echoed in the field of dietetics though compared with other health 19 professions, there are few studies related to dietetic use of social media. 10, 11 20 Social media research methods in dietetics are limited to the exploration of education 21 messages using surveys or content analysis methods. Used correctly, qualitative 22 analyses can provide valuable insights. For example, content analyses of Facebook 23 breast cancer support groups revealed a significant role for awareness-raising and 24 support-seeking and the related focus groups identified social media influence on the 1 eating behaviours of these patients. 12 While such outcomes are valuable for engaging a 2 group of social media users they cannot measure changes over time. 3 Objective reporting of social media in dietetics may be limited due to the complex 4 methods of analysis that are required. For example in public health, Twitter streams 5 were tracked to measure public concern during the Influenza AH1N1 pandemic. Public Reporting Regions applied to a Support Vector Regression model. The research was 10 deemed accurate for tracking Influenza spread using social media symptom posts.
Similarly, social media metric analyses can create an objective measure for a topic of 12 discussion or person of influence allowing for a picture of the current situation to be 13 created.
14 Originating from the marketing discipline, social media metrics can be used in health 15 promotion evaluation to measure marketing-related indicators such as exposure, reach, 16 and engagement. 14 Metrics analyses focus on 'how' individuals in a network connect to 17 each other 15 and have not been widely used in health, despite the popularity and rapid 18 growth of social networking platforms. Thus, NodeXL, a social networking metrics 19 analysis tool, will be used in the present study to demonstrate its feasibility. The aim of 20 this study was to explore dietetic use and practice with social media and to determine 21 influential dietetic networks based on four measures of network centrality (betweenness, 22 eigenvector, closeness and degree) in Twitter. to determine known uses, benefits, challenges and barriers from other health professions.
10
The survey was tested for face validity with dietitians (n=5) and nutrition students (n=5) for unique responses that differed from other professions. Demographic data and 20 personal use of social media data were collected from all participants. Participants who 21 used social media in a professional capacity were asked about their professional use 22 while those did not use social media in a professional capacity were asked about their 23 barriers to social media use in a professional capacity. Questions were displayed two to 24 four to a screen to minimise the completion time and no questions beyond the consent 1 and use of social media in a professional capacity were deemed mandatory. For the NodeXL analyses, the degree centrality to opacity was mapped for 22 visualisations of network metrics. An increased degree centrality of a vertex, the more 23 opaque it appears. Clusters were identified and mapped based on connectedness 1 between vertexes (social media users were more likely to use social media for professional purposes. The largest proportion 12 (70%) of non-professional users were those aged <26 years. Respondents were 13 primarily (75.3%) from a metropolitan location with only 4.8% located in a rural/remote 14 area. Professional users were primarily (71%) employed in an academic field while the 15 majority (68%) of non-professional users were employed in a community setting (70%) 16 followed closely by a clinical role (68%). Only 3% of respondents were male.
17
Professional use of social media was significantly related to the work setting (χ 2 30.430, 18 p = 0.00), with dietitians employed in academic and industry/government settings more 19 likely to use social media in a professional capacity (Figure 2) . Among the 130 20 respondents who used social media in a professional capacity, discussion forums were 21 the most widely used (66.4%, n = 87), whereas wikis and micro-blogging sites were 22 used by only 28.2% (n = 37) and 33.6% (n = 44) of respondents, respectively. Dietitians 23 tended to use Twitter regularly showing, there was a clear preference for microblogging 24 tools. Facebook was only used in a professional capacity by 76 respondents, whereas it 1 was the most popular (n=282) social media platform in a personal capacity with 97 2 respondents reportedly using it regularly. 3 Chi Square analyses showed significant relationships between the proportion of user 4 work settings and using blogs, and between proportion of the age groups and the use of 5 podcasts (p = 0.002). Blogs were more widely reported by respondents employed in 6 non-hospital clinical settings, and podcasts were more common in respondents aged 7 over 36 years.
8
Challenges to the professional use of social media were addressed based on concern and 9 occurrence across the four content areas (Figure 3) . Amongst them, loss of professional 10 image and copyright issues were the most concerning problems, and the most frequently 11 occurring problems were loss of professional image, and financial interests or conflicts.
12
The majority of respondents (87.3%, n=110) indicated they had taken efforts to 13 minimise problems associated with unprofessional online behaviours.
14 With regard to the main barriers to using social media for professional purposes, the 15 most common responses was not know where to start (18.6%, n=52), and a lack of time 16 (18.6%, n=52). Another common barrier was a lack of necessity in using social media in 17 a professional capacity. Of users, 29 respondents indicated that social media did not 18 provide additional benefits compared to traditional tools, and 15 respondents stated that 19 they did not see it as a requirement for work.
20
The highest perceived benefits were seen in communicating internationally or remotely 21 (mean ± SD; 1.3 ± 0.1), keeping abreast of current information (1.3 ± 0.1), followed by 22 disseminating health messages (1.1 ± 0.1). On the contrary, delivery of health care was 23 ranked lowest (0.3 ± 0.1) followed by greater esteem through higher visibility (0.6 ± 0.1) 1 and attracting potential clients (0.6 ± 0.1).
2
Network visualisations using NodeXL were created for US data from the 'Dietitians' 3 network, with three clusters clearly shown based on the connection between users and 4 opacity based on degree centrality (Figure 4) . From the metrics for user connections, it 5 was found that user A had a degree centrality of 114, betweenness centrality of 41.729, centrality for this user also demonstrates a stronger 'bridging' role by comparison with 1 user A in the US data. The results of this study demonstrate that approximately one third of respondents used 5 social media in a professional capacity. Although it is expected that social media has 6 become more widespread and will continue to increase over time. The Pearson's Chi 7 Square analyses in the present study did not support the commonly raised theory that 8 older age groups are associated with late adoption and the reason for some health 9 professionals being slow to adopt social media. 19 It can be postulated from this study 10 that the user need i.e. the work setting, had greater influence on the professional use of 11 social media than the age of the respondents. The survey was not sampled to create a 12 representative response and outcomes should be interpreted with caution. While early 13 adopter members are more likely to utilise social media as a form of communication a 14 similar pattern has also been seen as other technologies were introduced. 20
15
The popularity of using social networking sites in a personal capacity echoes the 16 findings of an early survey of the Dietitians Association of Australia (DAA), 21 in which 17 77.7% respondents reported using social networking sites in a personal capacity.
18
However, the use of social networking sites for professional purposes was found to be 19 much lower. For dietitians who are interested in exploring the professional use of social 20 media, a first step could be the management of clear communication messages via 21 Twitter which is limited by character use. This can maintain a dietitian's professional 22 image and also have impact within the profession via network connections. 4
23
In terms of professional use of social media, the use of Twitter as part of a dietitian's 1 work appears to be growing in popularity. 21 This may indicate that Twitter has made an 2 impact on the field of dietetics. Twitter was also found to be used regularly among the 3 dietitians who already use it, which suggests the potential of using this platform in a 4 variety of settings. Twitter can be used to gather information about a certain 5 events/conference or health topics 22 and has been proven to be effective in encouraging 6 lifestyle changes 23 through 'chatter' about daily activities. 24 For organisations, Twitter 7 can be used as a channel to support other activities or to provide reliable information.
8
For example, the Centers for Disease Control and Prevention Twitter handle 9 @CDCemergency was used to combat misinformation and saw a large increase of 10 followers during the outbreak of Influenza AH1N1 25 given that people use Twitter to 11 talk about daily activities.
12
When the results of this study were compared to a survey conducted with British 13 dietitians a decade ago, 13 the finding that social media platforms are important tools 14 used to receive information is still dominant form of use. The literature has 15 demonstrated the success of social media as a social marketing tool 26 and a healthcare 16 delivery mode in intervention studies, 27 though this study found that the benefits 17 associated with actively reaching out to audiences were ranked lower for social media 18 users. The purpose of using social media in dietetics may be more closely related to 19 dissemination of research findings particularly for professional development and, 20 therefore, more closely related to the British survey findings. On the other hand, the 21 success of social media in research settings may not translate to dietetic practice in other 22 settings where resources are limited and dissemination protocols are less clear.
23
Using social media to promote business comes with both benefits and risks, which can 1 be highly variable among individuals. To date, there is no data available assessing the 2 effectiveness of using social media in dietetic practice. Such data would be useful to 3 shed light on how dietitians can use social media to their advantage.
4
The results of this study revealed that the majority of respondents were aware of online 5 professionalism, yet some respondents indicated that they were never concerned with its 6 problems. Blurred boundaries between personal and professional use of social media 7 may cause loss of trust from patients/clients or even legal action in health care system. 28 8 DAA and the Academy of Nutrition and Dietetics have developed guidance for the 9 maintenance of a professional presence on social media, 29, 30 addressing potential risks 10 of privacy violation, antitrust, defamation, content context and copyright issues. 10, 31
11
These endeavours from professional organisations can contribute to awareness of e-12 professionalism. It is also noteworthy that the measurement of e-professionalism is 13 subjective in the present study, and little has been reported on the prevalence or on cases 14 of 'unprofessionalism' amongst dietitians. Further, the members sampled were current 15 users of social media while those with barrier to use including e-professionalism are less 16 likely to have responded to the survey. This may warrant a future study as well as 17 continuing efforts for awareness-raising.
18
The investigation of perceived barriers has its implications on the design of educational 19 resources. Similar to the present study, a survey of other health professionals in 20 Australia 32 also found limited knowledge of the practical application of social media as 21 the main reason for resistance to adopt social media. It is, therefore recommended that 22 educational strategies be created to upskill dietitians in the application of social media, 23 particularly in time management and technical issues. Such strategies have been 24 implemented in Australia via workshops at DAA national conferences though no formal 1 impact evaluation has been reported. To address the perception of social media being 2 redundant, resources incorporating a needs assessment tool should be developed in 3 collaboration with influential dietitians who adopt social media.
4
The NodeXL social media metric tool was found to be successful to demonstrate impact 5 within two social media networks for dietetics. Influential users were identified though 6 both were seen as holding a bridging role between sourcing and disseminating new Twitter users. This is increasingly important approach considering the role of the 17 Internet as a main source of health information for the public 33 and the large volume of 18 misinformation that is available. 34
19
Overall, NodeXL was used to demonstrate not only how information spreads through 20 the network at the macro level, but also how a user's position in a social network may 21 affect access to resources at the micro level. 17 However, it is an analytical tool originally 22 designed for marketing purposes and therefore, suggested that dietitians and other 23 health professionals work with the metrics that suit their needs.
24
The low response rate of the survey (7% based on the number of DAA members at the 1 time of data collection) is a potential limitation of the presented research despite the 2 gender balance being similar between the survey (3%) and membership overall. Further, 3 a unified definition and examples of social media at the start of the survey could have 4 increased responses and supported participants to complete the survey, considering 5 social media is an area that many of dietitians were not familiar with. 
